Macrotetrolide biosynthesis: a novel type II polyketide synthase.
Polyketide biosynthesis is catalyzed by polyketide synthase (PKS) and three types of bacterial PKS are known to date. Feeding experiments with isotope-labeled precursors established the polyketide origin of the macrotetrolides, but the labeling pattern cannot be rationalized according to the established PKS paradigm. Genetic analysis of the macrotetrolide biosynthesis unveiled an unprecedented organization for a polyketide gene cluster that features five genes encoding discrete ketoacyl synthase (KS) and four genes encoding discrete ketoreductase (KR) but lacking an acyl carrier protein (ACP). Macrotetrolide biosynthesis is proposed to involve a novel type II PKS that acts directly on acyl CoA substrates, functions noniteratively, and catalyzes both C-C and C-O bond formation. These findings demonstrate once again Nature's versatility in making complex molecules and suggests new strategies for PKS engineering to further expand the scope and diversity of polyketide library. They also should serve as an inspiration in searching for PKS with novel chemistry for combinatorial biosynthesis.